ABSTRACT Objectives: The primary objective of this study was to collect baseline data on the number of children living in residential care institutions in Cambodia. The secondary objective was to describe the characteristics of the children (eg, age, sex, duration of stay, education and health). The data were intended to guide recent efforts by the Government of Cambodia to reduce the number of children living in residential care institutions and increase the number of children growing up in supportive family environments.
INTRODUCTION
There is increasing international mobilisation around the importance of family care for optimal child health and development. 1 2 In many instances, this mobilisation has been in response to the rapid expansion of residential care institutions in many low income and middle income countries (LMICs). In the USA and much of Western Europe, children were de-institutionalised in waves starting in the 1940s, but this trend has not yet been realised in much of the Global South. 3 Concerns about the harmful effects of residential care institutions are primarily based on a series of well-designed research studies from Russia and Romania where tens of thousands of children were institutionalised at very young ages during the 1980s and 1990s. [4] [5] [6] [7] [8] In these countries, children living in residential care institutions were found to be severely malnourished, socially and emotionally deprived, and intellectually deficient. However, in Romania, children who were removed from residential care institutions and placed into highly professional foster care before 24 months largely recovered after Strengths and limitations of this study ▪ A major strength of this study is that, to the best of our knowledge, this is the first time nonadministrative national survey data on the number of children in residential care have been collected in a low-income or middle-income country. ▪ The study protocol also included clear inclusion and exclusion criteria and the procedures for identifying institutions through local key informant interviews were extremely thorough. ▪ An additional strength of this study was the fact that the number of children in each institution was determined by triangulating multiple sources (directors' reports, registry data and night counts). ▪ The statistical model used for the national estimate assumes that the trends detected within the 24 sampled communes are applicable to all districts with at least one reported residential care institution. ▪ This study is limited by reliance on self-reported measurements of children's characteristics.
placement. Dramatic improvements were observed for the de-institutionalised children on multiple measures, including scans of brain activity. 8 For children who remained in residential care institutions, the damage was generally irreparable and reverberated into adulthood. 7 Much less is known about the developmental trajectories of institutionalised children in other regions of the world where entry into residential care tends to happen at older ages. Some reports have suggested that older children also face serious risks from institutionalisation including physical and sexual abuse, trafficking and economic exploitation, but a 3-year longitudinal study from six countries found that older institutionalised children scored better than or equivalent to their community counterparts in terms of growth, physical health and cognitive abilities. [9] [10] [11] [12] [13] In short, the impact of institutionalisation at older ages on long-term development is not well established and further research is needed to explore the potential effects of children who enter institutions at school age or later. 3 Yet regardless of the comparative outcomes for different ages of children, governments have an ethical imperative to safeguard children in residential care institutions and to track information about the magnitude and characteristics of this segment of the population. Knowledge about children in residential care is necessary to formulate responsive policies and services, mobilise resources and foster accountability. Currently, however, where data on children in residential care do exist, it is highly fragmented and of dubious quality.
Recognising this gap, the Royal Government of Cambodia recently conducted a national estimation of children in residential care institutions in partnership with Columbia University and Moulathan Consulting. The goal of the exercise was to generate baseline data to track reductions in the number of children in residential care over time. A rigorous estimation approach was adopted in order to avoid the time and cost involved in visiting every institution in Cambodia and to allow for replication in other resource-limited settings. This manuscript describes the methods, findings and implications of the estimation. To the authors' knowledge, Cambodia is the first LMIC to actively conduct a national estimation of children in residential care institutions that goes beyond the summary of routine administrative data.
METHODS
An overview of the methods described in the following sections is presented in figure 1 .
Sampling of institutions
Data were collected at the commune level across 24 sites in Cambodia during June and July 2015. Communesadministrative divisions roughly equivalent to countieswere selected by the National Institute of Statistics (NIS) using a two-stage sampling method. Eleven of 24 provinces in Cambodia were first selected using stratified random sampling. Probability-proportionate-to-size sampling was then used to select a total of 24 communes across the 11 selected provinces, using residential care data from the Ministry of Social Affairs, Veterans and Youth Rehabilitation (MoSVY), and UNICEF Cambodia. Communes with zero children reported in residential care institutions were not eligible for selection.
Within communes, data collectors identified all residential care institutions in the commune boundaries by checking MoSVY's records and conducting key informant interviews to identify institutions potentially in existing records. Data collectors interviewed every village chief from selected communes, as well as a smaller number of non-governmental (NGO) staff, health providers and other community members in the target area. The data collectors then visited all identified residential care institutions.
Study design
The study was designed to triangulate information from multiple sources to cross-verify the number of children living in each facility. First, data collectors visited each identified institution during the day and sought consent to speak with staff and review the registry of children residing there. Data collectors explained to staff that they were only interested in counting children who were currently sleeping in the institution. Children who received daytime services or attended school at the institution, but slept in the community, were not counted.
During this daytime visit, data collectors also interviewed the staff to determine basic institution characteristics (eg, institution type, registration status, number of paid and volunteer staff ). In addition to self-reported data on whether or not the institution had a Memorandum of Understanding (MOU) with MoSVY ('institutions self-reporting MoSVY registration'), a variable was added during analysis to capture whether or not the institution was listed in MoSVY's 2014 Residential Care Inspection Report. This inspection report included the names and locations of all residential care institutions visited by MoSVY in 2014 (the most recent year for which data were available).
On the same day as the first daytime visit, the data collectors returned to each institution at dinnertime to observe the number of children on the premises. The dinnertime count was compared to the daytime registry count. Although data collectors had informed daytime staff that they would be returning again for an evening visit within the coming month, the exact date of the evening visit was not disclosed in order to prevent staff from potentially bringing in children who were not normally in their overnight care in order to artificially inflate their numbers. During the evening visit, data collectors recorded the number of children at dinner. Then, for a random subset of 20% of the children from the registry, data collectors verified that these children's names, sexes and ages matched the original records by selecting a random number n between one and five (generated electronically), and then reading aloud the name of the child listed on the nth line of the registry. If this child was present at dinner, she or he would raise their hand and the data collector would verify whether the child's age and sex matched those listed in the registry. This process was then repeated for every fifth child in the registry.
Finally, data collectors conducted individual interviews with all children aged 13-17 years who lived in the visited institution and consented to the interview process. These individual interviews captured information about the children's background and orphan status, reasons for institutionalisation, school attendance, involvement with institutional fundraising and health and well-being. To assess literacy, children were also asked to read a few simple sentences in Khmer. The minimum age of 13 years for interviews was determined based on extensive conversations with social workers in Cambodia who advised that 13 years was the minimum age at which children could meaningfully participate in the consent process. This determination is consistent with international guidelines on research with minors. 14 15 All interviews were conducted in private and no identifying information was recorded. As part of the formal consent process, the researcher explained the study purpose and told the children that their answers would be confidential and would not affect the care they received. Potential participants were also told that they had the right to refuse to be interviewed and would not face any consequences for their decision. All of this information was also reiterated on the written consent form. All participants were given a copy of the consent form for their records.
All data were collected electronically using the FieldTask application for smart phones. Field Task [program] . SMAP Consulting, 2015.
Inclusion criteria for institutions A residential care institution was defined as any facility where children live and where there is at least one fulltime staff member ( paid or volunteer) whose primary purpose is to provide long-term care for children. Long-term care was operationalised to refer to situations in which most of the children lived in the institution for 6 months or longer, and for at least four nights per week. These criteria follow the definition of residential care provided by MoSVY and other sources. 16 For the purpose of this study, institutions were included regardless of the number of children in their care. Residential care institutions that self-identified as specialised institutions (eg, caring for children with disabilities, caring for children with HIV/AIDS, drug treatment centres) were included in the study if they met the general definition stated above.
A child living in a residential care institution was defined as anyone under the age of 18 years who was sleeping in the institution for at least four nights per week during the data collection period.
Statistical analysis
To estimate the total number of children in residential care at the national level, final counts from each institution were summed for each sampled commune. A Poisson regression model was then constructed to calculate the rate of children in residential care as a percentage of the total commune population. The Poisson model was corrected for over-dispersion, and the exponentiated β was applied to all districts in Cambodia with at least one reported residential care institution. This calculation yielded a national estimate. Data on population and residential care institutions were taken from the 2014 commune database, a compilation of demographic indicators reported by community representatives on an annual basis.
Descriptive statistics were calculated in SAS V.9.4 (SAS Institute. SAS Institute version 9.4: Cary NC, 2013). For institution characteristics, data were generated from interviews with institution staff. For characteristics of all children, including children younger than 13 years of age, data were generated from institution registries. For additional characteristics of children between 13 and 17 years of age, data were generated from individual interviews with the participating children. All characteristics of children were disaggregated by child sex. p Values for differences between male and female children were determined using t-tests and χ 2 tests.
Role of the funding source Financial support was provided by Advancing Partners and Communities (agreement number APC-GM-0060), a 5-year cooperative agreement funded by the US. Agency for International Development under Agreement number AID-OAA-A-12-00047. The sponsor of the study had no role in study design, data collection, data analysis, data interpretation or writing of the report. The corresponding author had full access to all the data in the study and had final responsibility for the decision to submit for publication. Child characteristics were analysed using the data from the institution registries (see table 2 
RESULTS

Data
Among the registered children, there were significantly more boys, compared to girls living in residential care. The vast majority of children were school-aged, with more than half of all children between 13 and 17 years of age. The mean reported age of entry into residential care was about 8 years for both boys and girls, but this statistic could only be calculated for 27% of registered children because only 27 of 122 institutions included age of intake in their registries. The institutions that included age of intake tended to be slightly larger than the institutions in the overall sample (median number of children per institution=28, compared to 21 for the overall sample).
Individual interviews were conducted with 1737 children between 13 and 17 years of age to gather a more in-depth understanding of children's circumstances (see table 3 ). Almost 80% of children reported at least one living parent, and parental status did not vary significantly by child sex. Among children with at least one living parent, almost half of the children reported that their parent(s) lived in the same province as the residential care institution. Girls were significantly more likely than boys to have a parent in the same province (OR=1.52, p value=0.0001). In terms of the primary reason that children were separated from their parents, 75% of children cited either escape from poverty or educational opportunities. Girls were significantly more likely than boys to say that they had been separated to pursue educational opportunities (OR=1.34, p value=0.0034). School attendance and literacy were high among boys and girls, though girls performed slightly better than boys on both measures (p values=0.0242 and <0.0001, respectively). Nearly one-third of children reported being involved in performances or other fundraisers, such as dances or craft-making for tourists, to support the institution and this was more common for girls than for boys (OR=1.42, p value=0.0035). However, involvement in fundraising activities and other work or chores did not reportedly interfere with children's ability to attend school or get sufficient sleep. Most children reported feeling safe and having contact with adults they could trust.
DISCUSSION
Methodological implications
As the first known effort to devise a national estimate of children in residential care in a low-resource setting using survey data, the study demonstrated multiple methodological strengths which will provide useful learning for future work in Cambodia and beyond. The study protocol included clear inclusion and exclusion criteria, both for residential care institutions and children living in residential care institutions, and the procedures for identifying institutions through local key informant interviews were extremely thorough. Once the residential care institutions were identified, data collectors paid careful attention to getting an accurate count of the children living there. Many institution staff would initially cite a large number of children in residence, but further discussions with staff revealed that the majority of these children were only receiving daytime services (eg, schooling). The tendency of institutional staff to over-report children was confirmed by the registry reviews and night counts, which found that the number of children in residence matched the staff's estimates only after staff were specifically asked to exclude children receiving daytime services.
The strengths of this study are in contrast to the methods used to gather administrative data for previous counts of children in residential care in Cambodia. In particular, it is likely that the active approach to finding institutions described here contributed substantially to the larger total estimate of children in residential care in Cambodia, compared to estimates from administrative data. During the course of data collection, local officials noted that, at the commune level, the number of enumerators for this study was much higher than for other counts. The officials speculated that this staffing advantage may have facilitated more robust measurement. Further, by including institutions that met inclusion criteria but did not necessarily self-identify as residential care institutions, this study captured children who may be obscured by processes that depend on self-reporting.
As with any method, the statistical model to estimate the number of children at the national level is not without limitations. The model assumes that the trends detected within the 24 sampled communes are applicable to all districts with at least one reported residential care institution, as reflected in the commune database. This assumption is strengthened by the fact that communes were selected using probability-proportionate-to-size sampling. Given the lack of quality control in the MoSVY and UNICEF data, however, which formed the sampling frame, the sampled communes are unlikely to be fully representative of Cambodia.
In addition, since the calculated rate was only applied to districts with reported institutions as listed in the commune database, it is likely that the number of children in residential care in Cambodia has been underestimated. The information in the commune database relies on community representatives who report on many different indicators and are not trained in understanding the specific inclusion criteria for residential care institutions. Therefore, it is likely that there are some districts with at least one residential care institution that were missed by the commune database and, by extension, the estimation.
Policy implications
NIS and partners have demonstrated that it is feasible to conduct a national estimation of children in residential care institutions in a resource-limited setting. This is an important precedent for Cambodia, as well as for other countries.
The findings reveal that the number of children living in residential care institutions in Cambodia is significantly higher than previous government estimates. According to the new estimates, nearly 1 of every 100 children in Cambodia is currently living in residential care. Additionally, nearly one-third of the institutions where these children live do not have a MOU with MoSVY, and 70% of the institutions were not inspected by MoSVY in 2014. These findings raise substantial concerns for child health, protection and national development priorities. When examining the profile of children living in residential care, this study reveals several important themes. First, almost all children living in residential care institutions in Cambodia are older than 5 years of age. This age distribution is consistent with our finding that the primary purpose of nearly half of the institutions is for children to study. Second, among the older children interviewed, most children have at least one living parent and stated that they were living in residential care to escape poverty and pursue educational opportunities. Conversations with residential care directors, UNICEF, MoSVY and local NGOs revealed that most children in Cambodia are under the care of their parents before they come to the institution. The proliferation of residential care institutions in Cambodia seems to reflect the lack of viable alternatives for families who struggle to provide for their children. Some people have even gone so far as to describe residential care in Cambodia as a de facto social welfare system, albeit one that has been subject to intense criticism. 18 Further, the findings suggest that residential care institutions do seem to meet some of the children's needs. Among the older children, there were high levels of school attendance and literacy, low levels of reported work and illness, and high levels of reported safety and trust. Although an appropriate comparison group was not included in the study design, the interview data from older children suggested that, for some indicators, children in residential care may be doing better than their community counterparts in the lowest wealth quintiles, especially in terms of educational achievement and literacy. 19 In addition, this profile is inconsistent with the systematic abuse and neglect documented among children living in residential care institutions in Russia and Romania. Findings similar to those in our study have been found in research on institutional care from Cambodia, China, Ethiopia, India, Kenya and Tanzania, and underline the need for more data from diverse settings. 13 20-22 One explanation for these findings on children's wellbeing could be related to the way in which the data were collected. With the exception of the literacy assessment, data about characteristics of 13-17-year-olds relied entirely on self-reported measurements. The interviews may have been particularly prone to biases, as children may not recall the reasons surrounding their separation from their parents at a young age. Regarding questions about school attendance, safety and trust, children may feel pressure to provide positive responses so that they or their caregivers do not face repercussions. That said, qualitative reports from data collectors indicated that, overall, most institutions projected a caring environment and that children seemed candid and well-adjusted during informal observation.
Most importantly, however, even well-intentioned residential care institutions should not serve as a substitute for a functioning child welfare system that prioritises family care. The vast majority of children in residential care institutions in Cambodia have living parents, but the current system effectively severs the family unit. Even during the two major holidays per year when many institutions allow for family visitation, the travel costs are often prohibitive, especially for the children whose parents live in another province. Complicating matters, some families perceive that their children have been legally relinquished, even if this is not necessarily the case. Primary prevention is therefore paramount. With adequate investments in social services and schools instead of institutions, more opportunities for children could be provided in their own communities and the poverty and education-related factors driving children to be separated from their families could be greatly reduced.
CONCLUSION
All children have the fundamental right to grow up in a loving and protective family environment. Cambodia and the international community have an obligation to support families so they can provide for their children, even in the face of poverty. Building effective systems in Cambodia that can serve these purposes will take significant time and resources, but it is hoped that this study will generate greater awareness of the scale and urgency of the issue. This study can also draw attention to the harsh realities that make residential care appealing to so many parents and caregivers. Implementing reforms that address these root causes is a daunting task and this manuscript can only motivate and inform the essential work of practitioners and policymakers on the ground. In the interim, the government is responsible for protecting the rights and ensuring the development and well-being of the estimated 48 775 children who are currently in residential care. The government's commitment to measurably reduce the number of children in residential care is an example for other countries seeking to increase accountability towards vulnerable populations and strengthen the next generation of citizens.
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